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AUTHORS: Bannik, B. P., Grishin, V. G., Danysh, M. Ya.,
Lyubimov, V. B., Podgoretskiy, M. I.

TITLE: Elastic Scattering of 8.7 bev Protons on Photographic
Emulsion Nuclel

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki,
1959, Vol 37, Nr 6, pp 1575-1582 (USSR)

ABSTRACT: A study was made of the elastic scattering of the

8.7 bev protons on photographlc nuclear emulsions
(type NIKFI-R, 45044 thick). The intensity of the

irradiation was approximately 10 particles/cmz.

The proton beam passed along the chamber at a O.?O
angle to the plane of the emulsion layer. The dis-
tribution and measurement of tracks was done optically
under 60 x 10 x 1.5 magnification. The selection of
pairs was done according to the followlng conditions:
(1) relativistic ionization; (2) projection of the
angle formed by the track with the beam axis at angle

Card 1/5 <2°% (3) distance between tracks not less than
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Fig. 1. The angular distribution at the dlstance R = I35 mm {rom

the edge of emulsion chamber. (a) Calculated angular distribution
compensated for the initial angular distribution at R = 5 mm and

for multiple coulomb scattering; (b) calculated angular distribution
compensated for the initial angular distribution, for the multlple

coulomb scattering at kl = 0; (c) measured angular distribution.
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Elastic Scattering of 8.7 bev Protons 76971
on Photographic Emulsion Nuclet Sov/56-37-6-11/55

50- 6OJ¢ in the emulsion plane and 25-30 (4 in the depth;
and ) visual absence of an inclination of the track
toward emulsion layer. This method yielded 631 pairs
of tracks at a 95-mm distance from the edge of the
emulsion. The angular distribution of tracks is
plotted in Fig. 1. The mean square root error involved
in measuring the angular distribution was A @ = 0.030°.

In a similar way was measured the angular distribution
of 572 pairs at R = 9 mm. The differential and the
total cross section of elastic scattering, (dcr/df))d

and (Td respectively, were calculated on the basis

Card 2/5
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Elastic Scattering of 8.7 bev Protons 76971
on Photographic Emulsion Niclel SoV/56-27-

of the optical model of J. W. Cronin, R.
A. Abashian (cf. Phys. Rev., 107, 1121, 1

ds i - 2
‘/‘I«.: )J 'k"x (1 —exp {—opS (O} Ju (b sin) b db:

)

wy

o, - 2:S(L~upr—;m3(mnthw.

The analysis showed a good accord between the experi-
mental data and the optical model, 1f compensation

is made for refraction in the nucleus. The wori was
carried out under the guldance of I. M. Gramenitsily;
P. K. Markov and E. N. Tsygankov partlcipated in the
discussion of this work; calculations and measure-
ments were done by V. M. Gorbunkov, A, I. Radionov,
L. I. Aver'yanova, Z. P. Golovina, T. A. Zhuravleva,
N. V. Kirsanova, M. P. Koteneva, A. I. Malklachkova,
G. A. Nurusheva, and G. P. Tyupikova. The tcit con-
tains 2 tables; 4 graphs; and 12 references, o0 Sovliet,
1 U.K., 5 U.S. The 5 most recent U.S. and U.K. refl-
erences are: 1953 Ann. Intern. Conf. on High Energy
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Elastic Scattering of &.7 bev Prctonz TG

on Photographic Emulsion Nuclei S0V/5E-3T7-2-11 /5%

Physics at CERN, Geneve, p 30G; J. W. Cronin, R. Coo1,
A. Abashian, Phys. Rev. Nr 7, 1121, 1957; I. H. Atkinson,
W. H. Hess, V. Perez-Mendez, R. W. Wallace. Phys. Rev.
Lett., 2, 168, 1959; N. E. Booth, Mr. BE. Ledley,

D. Walker, D. H. White, Proc. Phys. Scc. A7C 209, 1957;
F. F. Chen, C. P, Leavitt, A. M. Shapiro, Phys. Rev.
99,857, 1G55.

ASSOCIATION: Joint Inst. Nuclear Research, USSR {(Ot'edinenyy ins<i-u-
yadernykn issledovaniy, SSSR)

SUBMITTED: June 9, 1955
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BIRGER, N.G.; VAN GAN-CHAN [Wang Kang-chiang]l; VAN TSU-TSZEN [Wang TS'u-tséng];
DIN DA-TSAO [Ting Ta-te’aol, KATYSHEV, Yu.V.; KLADNITSKAYA, Ye.N.;
KOPYLOVA, D.K.; LYUBIMOV, V.B,; KGUYEL DIK TY; NIKITIN, A.V.;
FODGORETSKIY, M.I.; SMORODIN, Yu.A.: SOLOV'YEV, M.I.; TREA, Z,

Inelastic interaciions of 6.8 Bev,/c mesom with mucleons,
Zhur, eksp. i teor. fiz. 41 no,5:1461-1474 N 161, (MIRA 14:12)

1. Ob"yedinennyy institut yadernykh iasledovanigo
(6ollisions (Muclear physics)
{Megons) (Nucleons)
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BIRGER, N.G.; WANG KANG-CH'ANG; WANG TS'U~TSENG; TING TA-TS'AO; KATYSKEV,
Yu.V.; KLADRITSKAYA, Ye.N.;KOFYLOVA, D.K.; LYUBIMOV, V.B,; RGUEN
DIN TY; NIKITIN, A.V.; PODGOHETSKIY, M.I.; SOLOV'TEV “¥rI.

[Inelastic interaction of 6.8 Bev/s JI~ -mesons and rucleons)

Neuprugie vzaimodeistviia I~ -mezonov s impul'som 6,8 Bev/s s

neuklonami . Dubna, Ob"edinennyi in-t iedernykh issl., 1961. 30 p.
(MIRA 14:11)

(Mesons) (Mucleons)
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[Propertigs of J7 °-resons generated in inelagtic collisions of

7 Bev II -zesons with nucleons] Svoistva JI -mezonov, obrazu-

iushchikhsia v neuprugikh stolknoveniiakh I C-rrezonov s nuklonami

pri energii 7 BEV. Dubna, Ob"edinennyi in-t iadernykh issl., 1¢62.

7 p. (MIRA 15:6)
k> (Mesons) (Collisions (Muclear physics))
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'e.ct* : ns"_’ 7 inelastic ,' propa.nn » ubble chamber ’

€0 photogrephs taken. w:lth a proyane bubble chem'bvevr’ .
ions with _lmmem 5.6 Bev/c. -This work isa
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’ interactions than' in: wo-prong ones., wAlw considered 18 a. n...w .

help wi__ X the work. L Orig. art “hass 2 fornnu.as a.nd. 7 figu.res.

DATE ACQ. : 12Jun63

NR REF ﬁUV"_ do3
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SHVEYKIN, G.P.; GEL'D, P.V.; LYUBIMOV, V.D.

Effect of the recrystallizationof niobium pentoxide :n .
tion, Izv. vys. ucheb. zav.; tsvel.
the rate of its deoxidation vy ; i 1413)

met. 3 no.3:120-125 160,

1. Ural'skiy politekhnicheskiy institut.
(Niobium oxide) (Crystallization)
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LYUBIMOV, V. D.

Cand Tec Sci, Dias -.- "On experience in the organization of mass pro-
duction and improving technology in Industries of the USSR in the
period of the Great Patriotic War of 1941-1945". Leningrad, 1961.

19 pp including covers, 20 cm {Min of Higher and Inter Spec Educ RSFSR.
Leningrad Polytec Inst imeni M. I. Kalinin), 150 copies, Not for sale
(KL, No 9, 1961’ b 183: No 2“»352)- @1-5109_57
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S/149/61/00C/6C5/00 3 /0L E
AO06/A101

AUTHORS : Lyubimov, V. D., Gel'd, P. V.
TITLE: Equilibrium during reduction of niobium pentoxide with hydrogen

PERIODICAL: Izvestiya vysschikh uchebnykh zavedenly, Tsvetnaya metallurgiya,
no. 5, 1961, 145-151

TEXT: In previous studies made on the equilibrium in the Nb-0O-H system,

no special precautions against thermodiffusional complications had been taken,

This may entail serious errors. Therefore new experimental investigations were
carried out with refined niobium pentoxide containing over 99.9% Nb205 and

roasted at 1,2OOOC. Niobium dioxide was prepared by the reduction of pentoxide

in a hydrogen flow at I,IOOOC, For the experiments either sintered Nb,Og + NbO2
+rablets were used, or niobium pentoxide partially reduced with hycrogen. The
equilibrium in these s%stems was studied by the circulation methoc at 900, 950,
1,600, 1,050 and 1,100°C and by the method of weight variation with a gas mixture -
where PHeo'l . P'lH * 0.0h at §3". 890, 910U ana QAOOC, and where it was - .1, 7(
at 1,07G7 1,G9G. 1,%10 and 1,1307°C. The results cof measurements nade by the
aforementioned methods are compared between each other and with l:terature data

Card 1/3
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3/ 149/61/00G/UGE/ 063/ GUF
Equilibrium during reduction ... ACO6/AL101

(Fig. 4). The values of equilibrium constants obtained by both the circulatior
and weight variation methods are in an excellent agreement. This confirms
additionally the rapid interaction of hydrogen with higher ¥oxides wnd the atratin-
ing of an equilibrium in the system, Experimental data {n the O0G - 1,000°C
temperature range are well described by the empirical formula
14400
lgk = - 5751
Hence it follows that A H; oococ = 14,400 cal/mole and A7 == 14,500 - 5.9 7
(2). Numerical values of équilibrlum constants obtained at 900 -~ 950 C are 1in
2 satisfactory agreement with data from reference 1 [P, Slle, C. T Acad. Sci, 208,
1088 (1939) ] but rather in contradiction with those of references 2 TH. Schaefer,
G Breil, Z. anorgan, allgem. Chem. 267, 265, 1952] and 3 [G. Grube, O. Kuba-
shevskiy, K. Zwiauer, Z. Elektrochem. 45, 1939, 882, (1929)]. This polnts %o 2
systematic error in the experiments of reference 3, whereas the difference in
the equations obtalned by the authors and given in reference 8 fF, G. Kusenko,
p. V. Gel'd, Izv. VUZ, Tsvetnaya metallurgiya, no. 2, #3, 1961] 1s explained by
the difference in the thermal effects. There are 4 figures, 1 table, and il
references: 6 Soviet-bloc and 5 non-Soviet-bloc.

1.29 ~ - —3-11_:5—0—— +1.29
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= 5/149/61/060/4065 C
Faullibrium during reduction ... AOOé?KlO{ /65/003/068

ASS0OCIATION: Ural'skiy politekhnicheskily institut (Ural Polytechnic Institute)

SUBMITPED . December 17, 1960
: (;/‘fp
— M. 'l l , ]
?ig; i:  The relation &p = PHQO . PH2 from data P
presented by Sue (1), Scheafef and Bfeil (2), 1 b _}-.._L_
firube, Yubashevskiy and Zwian~r (3); h and % are ‘\\Q 24 !
the results nf th \\\ "
e present jnvestigation with the 2
use of the circulation method and the method of N :
weight variation, respectively. 14 ' ; !
16 |
-/8
Card 3/3
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\5 2600 s/180/61/ooo/006/013/020
1§ ]S £026/ E335
AUTHORS: Gel'd, p.V. and LyubimoY¥, V.Do (SVerdlovsk)
TITLE: Diffusion of Nb and C in Nb and itS carbides
PERIODICAL: Akademiya nauk 5SSR. 1zvestiya: Otdeleniye
tekhnicheskikh nauko Metallurgiya i toplivo:
no. O. 1961, 19 - 12
TEXT DxfquLOn in N and 1t3 carbides has been 1ittle
studied, in spite ne fact that 1t s of consxderable
jnterest for Judglng the echanism of the carbon—therma
reduction of oxides. € hlgh—temperature oxidatl of the
metal. the condltlons of recrystallizatlon an other
processe assocla e wit the migratlcn of atomS- Therefore,
the authors anestlgate he difquLOBabllltY of the components
in the condensed phases the syst p-Co and this paper
the results are scrlbed which were btalned in st dying he
diffusion an lf—dxffusxo £ niobl and © pon 1 nd
ts car des- n th jnvest gations95 adxoaiﬁlve tracer
technlques empl ying the jsotopes and C were used.
Card 1/
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. Diffusion of .... E026/E335

The Nb used in the experiments was of 99.01% purity and it

contained O.94% Ta and 0.04% 0; Ti, Fe, Si and C were not

detected The pores were closed and did not intercommunicate.

The total volume of the pores was estimated at 13%, based

on the results of measurement of the real and apparent specific )
weights.. The niobium carbides were synthesized from the )(
niobium oxides and from acetylene black. Thr obtained powders

were pressed into rods and sintered in a vacaum furnace at

1 600 - 1 700 °c. Homogenization and final sintering were at

2 200 °C for 20 hours. The self-diffusion of

Nb95 into Nb and its carbides was determined on sintered metal N
with total porosities of 13 and 10%, respectively, in the ’
temperature range 1 700 - 2 100 °C. The activation energy for
self-diffusion of Nb is found to be ~— 84.5 kcal/g.atoms.

Samples prepared by sintering Nb powder show a little difference

to those from forgings. The activation energy of diffusion

of Nb in NbC is found to be ~55 kcal/g.atom. The diffusion

- of C was studied in Nb, the hexagonal carbide NbC0 5 and the

Card 2/4
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33179
5/180/61/000/006/013/020
Diffusion of ... E026/E335

face-centred cubic carbides Nbco,75 and NbCO°98° Activation

energies for all these processes were found to be
-~ 32 - 33 kcal/g.atom, although that for NbC0 5 was less than

that for NbCy ga.

vacant sites in the hexagomal structure. The relationship of
activation energy to the melting points, heats of sublimation
and recrystallization temperatures is discussed and the validaty
of the derived relationships is shown by comparing with values
. for V and Ta. On the basis of the obtained data and semi- A
- empirical relations, the heat of sublimation of Ta was
‘ estimated at 224 kcal/g.atom and the energy of activation of the
process of self-diffusion of V was estimated at 68 kcal/g.atom.
There are 5 figures, 3 tables and 18 references: 13 Soviet-bloc
(two of which are translations from nen-Soviet-bloc publications)
and 5 non-Soviet-bloc. The four latest English-language
references quoted are Ref, 1: W.B Pearson - A Handbook of
Lattice Spacing and Structures of Metals and Alloys . L-NT, 1958,

probably due to the larger number of

Card 3/4
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33179
Diffusion of ..., Zgéggég;éooo/006/013/ozo

Ref., 10 0. Kubaschewsk: 3
' . . E. Evans - Metall
;hegistry; London-New York 1958, Refuelg ;fg;;::SZ?ermO*
55- gz?buigj H. Johnston - J, Electrochem. Soc. . 1959, 106 b
; . R.W. Powers. MV Doyle - J. Metals 1957 ‘
2.2 1288, . 257. 9 (10) .

SUBMITTED May 4. 1961

Card 4/4
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5/086/62/035/007/G05/013
2267/5587
Lyudinov, V.O.
o7 the nHrocess ol reducing
LLoide d;hh adreren

35, no. 7, 1962,
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Sin . . peculiaritics ... 257/0307

&

3/089[62/035/007/005/013

CC.. 0o wateT vaser Inhibits the sroccess of recuccion.  he clec-
trican conductivity ¢ - 2305 and of the nrocucts of its roduction
inecrecszes exponcaviliiy with tempderature. he process was not in-
sioivid Dy the gan Suchan i, mor was 1t linited by the mobility of

Pl

iens oL tie Lo 57 nmuicdes. The limioing; stage is found in the
reotolons whlceh tuili: 2lice at the bound _ry between the condensed //
ANC 4aseous reagencs. Thacre are 7 figures. /-

SUEMITTELD : June 22, 1961
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S/080/62/035/009/003/014
D204 /D307

AUTHCUS Gel'd, P.V., and Lyubimov, V.D.

—

TITLE: The rate of reduction of Nb205 with carbon monoxide

PERICDICAL: Zhurnal prikladnoy khimii, v. 35, no. 9, 1962,
1940 - 1945

TEXT: The reduction of Nb205 with CO was studied at CO pressures
) of 20-300 mm Hg, at 800 - 1015°9C, over periods of up to 4

(pgo
rhours. The starting oxide contained 0.05 % Ti, 0,005 4 of each of
Si, Al, Fe and <O0.1 % Ta, and was preneated at 1100°C in vacuum
vefore the experiments. It was assumed .that under the above condi-
tions the reduction proceeded only to Nb204; this was later confir-

med by A-ray analysis of the products. The degree of reduction (n)

of cold-pressed oxide crushed into 1 - 2 mm granules was largely in- //
dependent of the rate at which CO was passed over them, but was con-
siderably increased by raising the temperature; thus n was respec- —
tively ~10 and ~90 % at 800 and 1050°C, after 2 hours. The n/time

Card a2
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S/CEC 62/035/GG%/00 /04
The rate of reduction orf e D204/D307

re lincar up to JSUOC. Small (2 %} additions of Na an3 ¥
€s %0 the \bQO_ Slig”’lj acceler:ted the nrocess; K,CO.
ec
by

[N o}
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ctive. An inrncrease in ¢ specific surface area {s) 2% tne

ticles {1.24, 5.10 and *5. 55 m¢/g) promoted faster reac-

no lincar relutions were found betwcen the rate of reac-

n and S, owing to the rapig reerysiallization of the oxide and

orsequent, quick reduction of tne surface area of the particles.
rave was also found to increase 1in proportion to

\J‘l
C"1

ct ’b ty

S
)
Lon
io

g+(‘f’f‘:{§
10!—-‘)»‘

30
;
@

Pege The acti-
vation energy << 25 kcal., It 1s concluded that the overalil rate isg

governed by adsorptive and crystallochemical processes. There are § //
figures and 1 table.

SUBNITTE August 7, 1967
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GEL'D, P.V.; LYUBIMOV, V.D.

Kinetic characteristics of the reduction of niobium pentoxide

.prikl.khim. 35 no.71l472-1473 J1 '6z.
by hydrogen. Zhur.pr (s 15:8)

(Niobium oxide) (Hydrogen)
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L 1990163 BWP (q)/EWT (m) /8P (B)/BDS  AFFTC/ASD®  JD/JG )

ACCESSION NRt AP3005816 5/0226/63/000/00L/0076/0078

AUTHORS: Gel'd, P. V. ; Lyubimov, V. D.

TITLE: Mobility activation energy of Kb ard C 12 metallic niobium and 1t its /

carbides

V] a7
SIURCE: Poroshkoveya metallurgiya, no. b,  1963;776<76
...TOPIC TAGS: Nb, C, carblde , morility, activetion energy

A3STRACT: The ciffusion processes of ¥b and C in both metallic niobium and its
carbides were invéstipated. Niobium alloy containing 0.94% Ta and 0.CL% Op was
uged in the stuly of N9-95 diffusion., The total porosity of samples was 13% and
10%, and the experiments were made al 1700-2100C. The results obtained followed
the exponential relationships. Activation erergr was only slightly affected by

the porosity, its average value being 3L6.L Kj/mole. The activation energy of the
niobium diffusiom in carbide was 35% smaller. Experiments on carbon diffusion in
Nb were made at 900-1100C. It was found that the coefficient of carbon diffusion
varied exponentially with temperature. The average activation energy, C cdiffusion
in carbides was about 131.2-135.3 Xj/p.2tom. Aciivation energy of cg% on ¢iffusion
in metal and in carbicdes differed very little: in NbCO.98 it equaled 132.L Xj/g.
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ACCESSION NR: AP3005816 : /

_atom; in tho - 122.1 Kj/g.atom. Tris was due to the fauct that Nb ztoms in its
carbides’ form annse lattices (cubic - 4n the first, hexagonal - in the second casej'
“he interstices of which are similar in size. Orig. art, mss L figures and 4
formulas.

- ASSOCTATION: Institut khimii Uraltskogo filiala AN SSSR (Institute of Chemistry,
___Ural Branch, Acadery of Sciences, $353) [

“

SUBMITTED: 1L%pr62 DATE ACQ: 06Serb3 NNCL: 00
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GEL'D, P V., LYUBIMOV V D.

Kctiva*ion energy of the process of autodiffusion of niobium in i*s

oxides., Izv. SO AN SSSR no.7 Ser.khim. nauk no.2:79-85 163,
{MIRA 16:10)

1. Uraltskly fillal AN SSSR, Svyerdlovsk.
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"ACCESSION NR: AP5022133 UR/0030/65/000/008/0045/0050
001.89 (47)

AUTHOR: Lyubimov, V. D.

P

osdiLy
TITLE: The coordination of scientific work in the Soviet Uniomn

SOURCE: AN SSSR. Vestnik, no. 8, 1965, 45-50
\

TCPIC TAGS: scientific organization‘, scientific research

)
ABSTRACT: The scientific councif; on various complex and intradisciplinary
problems at the Gosudarstvemnyy komitet po koordinatsii nauchno-issledovatel’
skikh rabot SSSR (State Committee for the Coordination of Scientiflc-Research<#?¢;k«
Work of the SSSR), Akademia nauk SSSR (Academy. of Sciences SSSR), academies of -
various federal republics, and the respective republican administrative organs
.play an important role in the development of Soviet sciences. This article 1)
gives a brief outline of their structure and number; 2) gives brief examples of
topics discussed by these committees and their decisions {if any); 3) describes
; their work in the field of sclentific planning and their contribution to the
! removal of duplication of scientific efforts; and 4) gives generalized re-
commiendations concerning the future operation of the above-mentioned comittees,
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'ACCESSION NR: APSO22133

O

ASSOCIATION: = Gosudarstvennyy komitet po koordinatsii nauchno-issledovatel‘skikh

rabot SSSR (State Copmittee for the Coordination of Sciemtific-Research Work
of the SSSR).

SUBMITIED: 00 ENCL: 00 SUB CODE: GO
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* AUTHOR: .*'3.; flel'd, P. v.’”qutm’ykih, G. pﬁ Alyamovskiy,

oo e’
Tirt,g: 'vvlv(:i'netiés; of the reduction of lower niobium oxides with carbon

TOPIC TA@S; V'xii;bbiim»canﬁdmd, chemical reduction, carbon

 ABSTRACT: Pressed NhOz + C and NBO + C powder mixtures were heated at 1200-1600°C,
. and the kinetics of reduction of NbO; and KbO were studied in a vaccum as a function

“of temperature, compacting pressure and presence of additives (K2CO3,
‘Ti0p). ~The degree of reduction. studied as a function of temperat
‘of carbon ‘and amount of gg_aghit’e‘?\%

| “duction, intermediate niobium carbides form. Because of its diffusive nature, the

-decompasition of these carbides $3 kinetically hindered to a cousiderable degree..

‘While the initial stages of the.interaction the rate-determining factor is the gasi~
ation of A ages ate-determining processes involve
iffusion. It is concluded that in order to accelerate the reduction, it is neces-

‘fication of carbon, during the final stages the

sary’ tqr.avoi,d‘thei fomtian dffkqiébim‘oxyéabbidres”v, e.'gey by mafntai

© UDC:  531.14542,94145

1 of carl , e reduction process. was ‘found to be complex. |
" Under certain conditions, in addition to the usual two-stage mechanism of direct re- |

0
B

NasC03, CaCl3,
ure, time, type

ning a high vacub_
46.882

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031210012-0"



"APPROVED FOR RELEASE 08/31/2001 CIA-RDP86 00513R001031210012 0

B E. 108"'2-65

ACC NR: AP5025652 SR

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031210012-0"



"APP :
ROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031210012-0

H32)s s 15w 3 J E; 25 s
LEELVE %lamﬁgﬁﬂﬁﬁ b R e G A T R AN e e L |
A 2 E: STl ey ! - 2 euatncads Lh:Zi R Y -

1 34400266 EWT{m)/T/EHP(Y Jerr 1Iple). ID/6 s
UR/Olu9/66/000/002/0l35/01ul

TTXFETNR, AP60236u1 SOURCE CODE:

adioR: Gel'd, P. V.; Vel'mozhnyy, E. Ya.; Lyubimov, V. D.; Shveykin, G. P.

Tl

CRG: Chair of Physics, Ural Polytechnic Institute (Ural'skiy politekhnicheskiy insti-
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TITLE: GSesf diffusion of niobium in some of 1ts alloys with molybdenum -
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cesl distortion arises, compiicating
centration resuit in segregation of ™
cf seif diffusion. Thus a semiempiric
diffusion equations were adjusted acce
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AULHOR:  Lyubimov, v, D. (Sver‘dlovsk)' Gel'd, p. 7. (Sverdlovsk): Shveyzin, G. P,
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TITLE: Self-diffusion of niobium in alloys with titanium and zirconium
bt _oxodm Jorelbum S mDum
SOURCE: AN SSSR. Izvestiya. Metally, neo. i, 1966, 132-138

TOPIC TAGs:* metai diffusion, niovium tbase alioy, zirconium ctontaining ailoy, titanium
containing alloy

ABETRACT: The altlhors study the parameters of Self-diffusion of niobium in various
alioys with titaniwn angd zirconium. Jnlimited series of solijq solutions of niobium
with 8-Ti ang 8-Zr are formed in these systems over a wide temperature range (from ap-~
proximately 1000-1100°C to the meiiing poirts)., The dimensions of Component atcms ip
a.10ys of niobium With titanium (. well as Lheir lattice parameters) are extremely
ciose (rNb=l.h5 A, PTi=l.b6 A).  Tre atomic radii of the components i the Nb-Zr sys-

tem differ considerably (PZr=l.ﬁ A) S0 that the reriods of the eiementary cell are con ——

siderably dependent on composition. Thus comparison of the churacteristicrg of nio-"
bium alioys with B-titanium ang B-zirconium is or interest from the standpoint of the .___
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effect which the size factor has cn wne 2:ffusicn mobility of nictium atams. Hemoge-
neous 3-phase allcys were meited with varicus concentrations of titanium (5.0, 15.1,
29.8 and 40.9%) and zirconium (5.0, 15.1, 2L.2 and 36.1%). The coefficient of self-
diffusion of niobium in the solid soiutions was studied by using Wb with the removal
of layers and measurement of the integral radicactivity.  Rif-diffusion was studied us
e function of alloy composition ani temperature from 1400 to 1950°C. It was found that
an increase in the concentraticon of alloyifg elements raises dif“usion mobiiity while
reducing the activation energy and the priexponential fact r. The addition of niobium
to titanium reduces the activation energy \more rapldly than in the case of Nb-Mo alloys.
The activation energy in Nb-Ti alloys changes more rapidly witi the preexponential fac-
tor than in Nb-Mo alloys. This is probably due to the difference between the atomic
ratios of the components and the lengta of the elementary displacement as well as to
the activation spaces produced by the impurity atoms. In spite of the considerable
difference between the atomic radii of zirconium and niobium, the effect of zirconium
on activation energy and preexponential factor is much weaker than that of titanium.
This is apparently due to the fact that the rate of diffusion depends not only on the
atomic radii but also on the potential fields and vibration frequencies of the atoms.
It is shown that there is a simple linear relationship between activation energy and
the logarithm of the preexponential factor. There is a regular increase in the corre- ___
lation factor with the dimensions of the alloying atoms (Mo, Ti and Zr). Orig. art.
nas: b4 figures, 2 tebles, 5 formulas.
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LYUBIMOV, V.G.

Machininé annealed G12 manganese steel. Stan. i instr. 29
no.7:27-29 J1 '58. : (MIRA 11:9)
(Steel-manganaesa alloys)
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Scientific and Technical Publisnirg House Divisiorn
1960. 1& pp; (State Committee of the Council of ¥ir
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PLOSROHANSKIY, M.S.

LYUBIMOV, V.G.; BATIN, L.V

YATSTUK, A.To;

tices in wood polishing by abrasiv

Prac
furniture Combine. Bum., i der. prom.

s wheels at the Mukachevo

no.2:26-28 Ap-Je '65.
" (MIRA 18:6)
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YATSYUK, A.I., kand.tekhn.nauk; LYUBIMOV, V.G., kand.tekhn.nauk

Abrasive wheela for wond polishing. Der. prom. 11 no.%:6-7 S5 '62,

(MIRA 17:2)
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YATSYUK, A.I., kand,tekhn,nauk LYUBIMOV, V.G., kand,tekhn.nauk

Manufacture of abrasive wheels for wood polishing. Bum. ! der, prom
no.3:31-34 J1-S 163, (MIRA 17:2)
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555/ Medicine - Antibiotics
Mdicine - Dacteria, Tilture

"L;tic Phenom:non in Actinomrces rises Cuitures," Ts. &, lcginsk-va,
Cen T-st of Epideriol and Micretiol, Min o Yealth '¢.”, “oscow, £ rr

Jikrotioloriva™ Vol Vi, Yo ¢

Cbserved results identical to thoze ©° "mitrivevr and Wietols; bt ng zutoitia action
as desrrired by Krasiltnikov., A, vriseus is used in 1an:® ctare of streptomvrein.  Yowe-
ever, cultures with lytic factors cannet te used. One o7 best methods to avoid cultural
faillures is selection of cul%ures indicating no lytic action. “on~ludes: rotural exist-
ence of pnapes of actinomyces is possible. Jubmitied 20 Mav LE.

Pa L»/bS'TES
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Sy L(umivioy VL.

hc*:‘"\.w" poteatials in cultuivs of acetic f 1_
acteeta. V. 1. Lyubliuy (Lomonou Prople's 1y, . ‘? B
Mascow). Hikrobsdogiys 19, &1 01050, Cultuses of = lV\5 e ° QJ\’
Had. xylimondes, Bact. vime geetati, and Bact. cxreum were
teated for rg and biochem. activity, in 0.5, yeast water
vontg. 0.25 EtOH. and 5'7 aldehyde-free E1OH.
Changes in Ex and ry as related to biochem activity are
tabulated. Cullumﬁr«:ly cxpascd to Oy show reducing
conditi not explainable b ption of Oy ilisenived

¢
w the mediim.  Dusing m'l{vt debydrogenation of EtOH

10 Acll and AcOH there is a4 sharp drop in ry. 1o T-8
Peravidation of AcOH occurs ut a high ry level (-0
Tullan ¥ Smith
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USSR Medi-ire, Veterinary - Immunization Sep 52

"Anaphylactic Shock in Swine Resulting From Passive
Immunization,” L. N. Kazakov, Cand in Vet Sci, V. I.
Lyubimov, Vet Fhysician, Moscow Vet Acad

"Veterinariya" Vol XXIX, No 9, p 57

Passive immunization of swine, which have never been

immunized before, with 20 cc antierysipelas serum lo= B
Jected subcutaneously behind the right ear, produces )
enaphylexis. In order to avoild any reaction, the

authors recommend that 1 cc of the serum be aéminis-

tered 1lst and a full dose of 20 cc be injected 30

min later.

L E Y=y
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| :}j-fnok. AN SSR 99/5. 8h5-848 Dee 11' 1951*

“Thev‘pres nce of active arginasg end urease in Azotobacter and their connec- :

jon.with: the" uppearance of NHg An Azotobacter cultures are discussed, Com~_’
,_pm:ative determixmtion of-. ur e: act*vity 1n Iﬁcrococcus urease. cells :

hich: reaches its munmm at pH 6,8," shoued that: Azotobacter cells contain
,more urease th'an uro-bacter:r.a. The phvsiulogical_ mpo*‘tance of the urea = .
:snlittmg m.'ocess in: bacterm and the spreadng ‘of urease ‘among. the bacteria
4g explained. ;. Twelve. referencos 6- 5SR; '3-USA end 3-Gem1an (l926-195h). o
“Tobles; gzraph; drawing B T

Fresentcd by: Academicinn V.. N. Shaposhnikov, Ociober 5, 1954
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Lyubimov, V. I., Kand. of Blol. Sci.
Kagan, Z. S., Junior Scientific Worker

Adsorption of ferments by active silt.
Gig. 1 san., 1, 16-18, Ja 1955

A study of silt as a "catalyst" in the process
of sewage purification, its fermentation
properties and the increase in its activity due
to the adsorption of ferments dischar%ed by
bacteria. 3 tables, 5 ref., 1923-1946.

Scientific Research Dept. of the Moacow Trust
"MOSOCHISTVOD" of the Administration of Water
Supply and Sewage System of the Moscow Munici-
pal Council cf Workers' Deputies.

My 10, 1954
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LYUBIMOV, V.I., KAGAN, Z.S.

Dynamics of volatile organic acids produced during anaerobic decomposition
of organic matter by micro-organisme in methane tanka [with summary
in Bnglish]. MHikrohiologiia 27 no.t:484-488 Jl-Ag 'S8 (HIRA 11:9)

1, Iyuberetskaya laboratoriya nauchno~-isaledovatol'skogo otdela tresta
"Mogochistvod,"

(ACIDS, metabolism,
volatile organic acid form, by microorganiams in methane
tanks (Bus))

(MICROORGANISMS, metabolism

synthesla of volatile organic aclids by organic decomposition
in methane tanks (Bua))
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LIUBINOY, V,1.; TSEPLIATEVA, 2.5.
Scientific information in the field of bioclogical chemistry.
Biokhimiia 25 no.53974~376 S-0 '60. (MIRA 14:1)

(BIOCHEMISTRY—PERIODICALS)
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FPixation of molecular nitrogen by cell—free preperations frem
microorganisms, Izv., AN SSSR Ser. biol. 28 no.5:681-692
S--0'63 (MIRA 16:11)

1. Institute of Biochemistry, Academy of Sciences of the U.S.S.R.
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 LYUBIMOV, V.I.; KAGAN, Z.S.; VASILEYKU, M.A.; POFOVA, O.Ye,

Decompositlon of volatile organic acids by microorganisms of
"active sludge". Mikrobiologila 32 no.4:700-702 Jl-Ag '63.
(4IRA 17:6)

l., Lyuberetskaya laboratcriya nauchno-issledovatel'skogo otdela
tresta "Mosoch'stvod,
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KRETOVICH, V.L.; LYUBIMOV, V.I., kand.biolog.nauk

Biochemtstry of nitrogen fixaticn. Priroda 53 no. 1241421 64,
(MIRA 18:1)

1. Institut biockhimii im. A.N.,Bakha AN SSSR,Moskva,
2, Chlen-korrespondent AN SSSR (for Kretovich).
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1 20888-66 - ~ — -
ACC NR:. AP6013992 R SOURCE CODE: UR/0216/65/000/002/0250/0256
jAUTHOR. L'vov, N. P.-—Lvov, N. P.; Lyubmov, Vo I 360
: -YQOHG. Agricul'cural Academy im. Ko A Timiryazev, Moscow (Sel'skokhozyaystvennaya
| akademiya); Institute of Biochemistry im. A. N. Bakh, AN SSSR, Moscow (Institut

" biokhimii AN SSSR) '

_—;TITLE Study of the phys:.ology' of the new nitrcgen-fixing Mycobacterium azot-
| ‘absorptum sp. n.

 SOURCE: AN SSSR. Izvestlya. Serlya blologlcheskaya, no. 2, 1965, 250-256

TOPIC TAGS: bactericlogy, bacteria, soil bacterlology, nitrogen, amino acld,
vitamin, ethyl alcohol, radioisotope

ABSTRACT: Using the isotope method, the authors discovered that Mycobacterium
‘azot-absorptum, isolated from sod-podzolic soil can fix molecular nitrogen

iin a pure culture, When growm in lactic acid, it fixes nikrogen more ,
:vigorously in young cultures than it does in old. When it is grown in ethyl :
-alecohol, active nitrogen fixation occurs in the older cultures but is com- :
_’pletely abgsent in the younger omes. The microorganism does not need vitamina
or amino acids £or growth and nitrogen fixation, The only prerequisite of
:these processes 13 the presence of a guall smount of bound nttrogen in the
medlum. Orige art. kas: 1 figure and 4 tables. [JPRS] ‘

SUB CODE:06, 18 / SUBM DATE' 12Nové3 / ORIG REF: 004 / OTH REF: 005
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LYUBIMOV, V,I.s LOSEVA, L.P.; L'VOV, N.P.
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Induced character of nitrogen-fixation enzymes in Mycobactlerium
azot-ebsorptum n. sp. Izv. AN SSSR.Ser.biol. no.3s392-394 My-de
165, (MIRA 18:35)

1. Institut biokhimii im. A,N.Bakha AN SSSR 1 Sel'skokhozyaystvennaya
akademiya im K.A.Timiryazeva,
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et

Inatltu:be of B1ochemistry im. A. N. Bakh, AN SSSR (Institut biokhimii AN SSSR)

TITIE New findmgs on the biochemistry of fixation of molecular nitrogen by
- microorganmms _ _ »

 SOURCE: AN SSSR. Izvestiya—. Serzya. bl.oleglcheekaya, no. 3, 1965, 394-397 .

:?;?:TOPIC TAGS' microbiology, biochemistry, plant chemistry, enzyme, nitrogen, plant
metabol:.sm :

"ABSTRACT: This brlef artlcle reviews recent successes (as of July 1964) in research
..at. the subcellular and enzyme level on fixation of molecular nitrogen by micro-

;. organisms. In particular, the article treats the discovery and subsequent study of

'iferredoxm, the function of ferredoxin in nitrogen fixation, the part played by

- hydrogen in nitrogen fixation, and the reconstruction of the nitrogen-fi:d.ng enzyme

'ﬂf-fsystem with nitrogenase. Orig. art. hast ‘1 table. [JPRS]

’conE. .06 / SUBM DATE: 13Ju161. / omcnm-* 005 / OTH REF: 013
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GEYXO, N.S.; L'VOV, N.P,; LYUBIMOV, V,I,; KRETOVICH, V,L.

Keto acids of Mycobacterium azot-absorptum 8;. n., Dokl, AN 33SR
165 no.3:699-700 N '65, (MIRA 18:11)

1, Institut biokhimii im, A,N, Bakha AN SSSR i Tekhnologicheskiy

institul pishchevoy promyshlennosti, Moskva, 2, Chlen-korrespondent
AN SSSK (for Kretovich),
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”emenovich KISmLEVA T.I., red. izd-va
ATTOPOVICH, M, K.. tekhn.red,

[ Scraper-type unloading machipnes] Skrebkovys razgruzochnye

mashiny. Moskva, Gos.nauchno-tekhn.izd-vo lit-ry po chernoi

i1 tsvetnoi metallurgii, 1959, 43 p. (MIRA 12:9)
(Loading and unloading)

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031210012-0"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001

KREGTRY

031210012-0

25T

Transiation srom - Referat.vnayy zhurnal Mebkhar b 1937, Nr . o . ‘USSR
AUTHOR- Luout imes VM-
TrI . S
T'TILE The Probiem ot the Elastic Equ.i:nr um of ar Araular C.reslas
Secter {Zaduacha ¢h Upragem ravrase =11 k=i tsevs go krigotog:
Y

seklorda)
ABSTRACT- Biblicg-aph'e entry cn ‘he avithior's d ssertat.cn tcr the degree
ot Curd-date ¢f Physical & Mathemat:c .l S. ence:= presented to

the MG iMeoscew State Unt ers-ty) Moscow 1954

ASSOCIATION: MGU 'Mus. ow State Un.cersisvd Meascow
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AUTHOR: Lyucimov, V 4. (Msswow)

' I ¢ ce Beuilibrium o f a Ring-3baned €1
TITLE: On the Elastic mquLleI} R U A A et ora)
(Zadacha cob uprugom raynovesil Kol LECVOED - o

35ROt de iy Ted e axini
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Faas, 1958  Lr 3 rn Lo/-xte LUook

; : sAaped of tre olastis
3 ne ! oAl Lrosien i angidaped of T 25t
ABSTRACE T Y %“ *j" i orer leaded with given dis~
Pq&il1crlaa cf a ring-shaped 52 froscal SV T
+»ihuted force: on it urfaces B

G Galerkir g
in the frrp of serles,
puntivea conciderable
seimats methnd cvoived
1a - 1ied whisch is

-

[
[
-
o oparn
[ B T
r
LS

»—J- [\

b [&!

obraired fcr thi
fhr practical u
sfficulties. In o
b7 M. M Filcnensc- d
haced on u3iny the var:s
According o rhiis uwetoo
resepted as o sum of
P brnsilc tenser sanisli

U
[ TR} Cu't) O D N
SRR RN
e
o oR
)
7]
Q
—
—
.
1

ron boundary Lonidlt L e ¢ e
[T ole ~onditices ard tas el u14*14A, Z 41f10us
;iﬂfaips a sufficiso® runber of variable oarameters
i oL ., 3 - o s (=3
nst risn ¢f *he 2 - tensor :or a tody of th
e AanS LItic .AB.: \," LT ‘\'f':‘ :\‘_/ F,l T »-R’)I‘Dﬁ.ich
t‘hﬂ’g““i' f B S R AN | .‘; R 4 p y o Y'E:T( - Q. l n

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031210012-0"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031210012-0

G R P R U

Equilibriug ~f¢ a Rirn~-3j

n.uhaf/"xil !

Orn the Elastyir
o

1T tenser.

S r
. N I Tlc: relative o o fp
= I parssrg b D o»n -
ATion ta other ,oapdopsot STAih e e deals wis .
¥ LHE 2 other Lgonditian: Sf icadine of —no iﬁl“h 4bc appli-
Voo ARRLIE YRR main tensar Qre nape.-. iaon .- SCheme
1A >~ - - . LR - > ~ v
:)uilngé 80 he Utilized o N e -Or.i 1dorad 1365 of
tererminine CHpETImAn-Al) »?. 2-"L1aticng gfter
! s/ e ic ;
N r - N r = :‘:)) Ea R L7
Lous in the radial -y-g° Frodtien of the react-

referen- eg G0 firires and 3 Soyiet
SUBMITTED O + -

T Dep
Card 2/2

1 1oges
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Translation from: Referativnyy zhurnal, Mekhanika, 196G, No. 6, p, 12, f 7133

AUTHOR: Lyubimov, V .M,
TITLE: An Approximate Solution of the Probiem of a Loaded Eiastir Ring
Sector for Certain Special Cases L////

——

PERIODICAL: Inzhenernyy sb,, 1958, vol. 26, pp. 137-147

TEXT: The M M, Filonenko-Borodich method (Prikl. matem, i mekhan,, 1953,
Vol. 17, No, 4, pp. 465.469 . RZhMekh, 1954, No, 2, # 2223) 1s applied to the
problem cf the elastic equilibrium of a ring sector of finite thickness, The
fundamental tensors of the solution are compiled by the method mentioned for the
cases, when the side face of the sector, including also the radial cuts, is lead-
ed by tangential stresses symmetric to the plane of symmetry of the sector and

by normal stresses symmetric to the plane of Symmetry perpendicular to the height,
as well as for the case of a compound problem, when not stresses but displace-
ments are given at the radial cuts, The planes of the sector bases are assumed

to be free of stresses in all cases,
N,A, Rostovisey

Translator's ncte: Tnis 1s the full translation of the original Russian
Card 1/1 abstract,

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031210012-0"



"APPROVED FR RELEASE: 08/31/2001

0513R001031210012-0

29157
S/50§/61/031/OOO/004/CO9

[0.1500 D234 /D305
AUTHOR w_\f_ﬂ;_(} oscow)
TITLE: Some exact solutions of the preblem of natural viira-

tions of a delta wing in a supersonic air strean

SOURCE: Akademiya nauk 3SR . Imstitut me khaniki Inzihcnernyy
shornik, v. 31, Moscow, 1961, 171-178

TEXT ¢ The general equations of these vibratious arc obtained
by adding aerodynamical Terms to the cquations of free vibretlons;
the terms are deterwined with the aid of the "'piston theory'' dis-
cussed by a-a Ilyushin (Ref. 1: Zakon ploskikh sechenly v aero-
dinamike ol 'shikh sverkhzvukovykh skorostey. pr, v. 20, no. 6,
1956). The author assumes that the chord is constant anc tne &xils
of rigidity coincides with the line of centers of gravity - nich

simplifies the equations. The bourdary problens are formulated.
There 1s an independent boundary problem Cor the angle oi torsion
g: 6" - BO' ¥ g = 0; O =0 ;t x =0, 8 = 0 at x = 1, whose

;
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$9155
S/508/61/031/000,/004/C0Y
Some exact solutions.,.. D234 /D305
study is affirmed to solvc completely the problem ol tl.c ness il-

ity of flutter and divergence at purely torsional and fleowxural-ter-
sional movements of the wing. The particular solutions ure put in

the form of O = ekx, kl = o+ 31’ 1(2 = - El’ so t.at

(% sin 3)/ 3 + cos® =« F(x, B3) o 0 The behavior of F(X , ) is
studied, with the result that flutter and divergence are impossldle
when the movements are purely torsional. The ‘oundary problen cor-

reshonding to the case of purely flexural disturbances is cousider:
ed by a.A. Movchan (Ref. 3: O kolebaniyakh plastinki, dvizhushch-
eysya v gase, PMM, v. 31, no. 2, 1956); the author deduces from

the results that flutter and divirgence arc then possiil. for cer-
tain values of a parameter. 1In the case of flexiral-torsicnal uove-
ments there is no flutter or divergence if the tregquencies arc

equal. There are 3 figures and 3 Soviet-bloc rcrercrccs

\\
SUBMITIED: November 17, 1959 MZ
Card 2/2
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llgi ilty axes and massg canters Inzh Zhu;
. . 7

€ 2D neoneninsiai.
RN S g,

N0.L2675-R37 13

L. Institut mekhaniki Ay sseg. (MIRA 16:12)
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L 2782-66 EHT() /EAT (m) /EHP (w) /EWP(y) /EWP(L) /EWA (1) /ETC m) /e
| ACCESSION NR: AP5021529 ga/ogga/égmﬂwh/o@mé%:
| 33.60L.3

| AUTHOR: Lyubimov, V. M. (Moacow) 25

v 2|
! TITLE: Axisymmetric gas vibrations in a cylindrical container, with congideration ;
i of the effacts of an elastic container end

. SOURCE: Inzhenernyy zhurnal, v, 5, no. b, 1965, 691-696

q -
TOPIC TAGS: gas vibration, gas column vibration, shell vibration; clamped plate
vibration

ABSTRACT: The axigymretric vibrations of a gas in a container baving rigid walls
except for one end wall (which is considered as a clamped elastic plata)rare
congidereds The differential equations and boundary conditions for the €as and

2
g
g
&
Y
B
3

g
:
g

B0 1 g a0 : ’

W.’-T-F.'-a. o = —g¢'0, ~
‘g 0D 5
Tr=0.fatray, 52 g g

O my, |

80
T = igW Lor. s=0,
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j,wczssmu NR: AP5021529

. : : )
ds i d\/aw { Jw
("a'r—- + ‘;‘W) (‘;;r + '-,.—-7,.—) ='W + g (r, 0),

d
whera Wt =0 torr=t,

"a =rofl, b = ph’r;c'/D, d? = poreeM ! D,

using nondimensional coordinates r/ry, 2/}, time te/r, and deflaction w/r, am
agsuming .@ = k®(r, z)etat, 1 = W(r)etst.  (where q = nondimensional frequency). After
assuming that the solutions are inmthaytqrqx _

[o]=3 A9, (kjr) cos n,(z-——i).‘

i B
where kj = roots of first order Begsel function, that B= eq, Jo ('f:}r) s and

f) give golutions to the hemogeneous and W¥*(r) givea solution to nonhomogex
. 8ous equations, the values wh’ch are placed on the constants in the solutions
. by the beundary corditiong are evaluated. It i3 shown that the simultanacus

|
|
|
|
|
|

[ Card 2/3 o
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L 2782-66 . .. ... .
 ACCESSION NR:  AP5021529

evaluated, Two special cases in which the mathematical solutions 8implify are
: , consmered, but the physical significance of these mathematical simplificat:.ona
- is not discussed, Orige. art, hast 23 formulas.
ASSOCIATICN: nona
SUBMITTED: 1lJan65 ENCL: 00 SUB CODE: 4AS, ME-

. NO REF S0V: 002 OTHER: GGCO
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: _ LWUBIMOV, V.N.; VENEVISEV, Yu.N.; ZHDANOV, G.S.

Ferroelectricity and entiferroelectricit
¥ in polar crystals,
Fiz. tver. tele 4 no,8:2123-2127 Ag '&2, (MIRA {2:11)

l. Fiziko-khimicheskiy ingtitut imeni L.Ya. Karpova, Moskva.
(Crystals--Electric propertiea)
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5/181/62/004/012/027 /052
.B125/B102

AUTHORS: Lyubimov, V. N., Venevtsev, Yu. N., Solov'yev, S. P.,
“yhdanov, G. S., and Bakushinskiy, A. B.

TITLE: The dipole structure and the internal electric fields in
PbZro
3 : i
!
PERIODICAL: Fizika tverdogo tela, v. 4, no. 12, 1962, 3543-3550 /

TEXT: The most probable values of the internal electric fields and field-
induced electron dipoles ere calculated for a PbZrO5 crystal on the basis

o of the model of point dipole structure. Using the method developed by
e S. P. Solov'yev, Yu. N. Venevtsev, G. S. Zhdanov (Kristallografiya 3, 473,
’ 1958), the determination of the 28 different projections of the electron
dipole moments was reduced to the solution of a system of 28 linear
algebraic equations for 28 unknowns. The atructural sums which are
necessary for the set-up of these equations desoribe the fields of the
infinite sublattices of the unit charges and unit dipoles, the number of
which exceeds by far 1000. Both the structural sums and the gystem of

card 1/3
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s/181/62/004/012/027 /052
.he dipole structure and the ... B125/B102

,uations itself were calculated in various modifications using the
electronic computer "Strela". The effect of all structure sublattices on
each of the 40 atoms incorporated in the elementary cell was taken into
account. The variant P_ was determined by extrapolation for the

1.2 5 1 1 32-10'24 o’
epp = 1+2Ts egp = 1134 8y = -1y apy, = 4. c
-24 3 -24 3

. a = 0.80-10 cm”, a, = 2.26°10 cm”. e, denotes the effective
: Zr 0 i

charges and a

- parameters .

i denotes the electron polarizabilities of the ions. The

smaell value of PS within a certain temperature interval makesg it possible

to establish a correlation between the data obtained from structure and
- those from dielectrioc studies. At room temperature, the ion polarization
for the above-mentioned values of the parametera is compensated by electron

polarization. Hence, the PbZrO) crystal is antipolarized and very similar

to an anti-electret. Results, similar in principle, are obtained for any
of the ten cryatallographic polar claasses of pyroelectrics (electrets).
It is assumed that at least the direction of moat of the projections of
the eleotron dipole moments and of the internal fields corresponds to the

Card 2/3
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e

- = s/181/62/004/012/027 /052
| The dipole structure and the ... B125/B102

real structures of PbZrC3 at room temperature. The displacement of the

atoms may be attrit ted to nonelectrostatie forces. The highest field

strength acts on t... Zr ion. 1In general the internal field strength

increases with decreasing ion polarizability. The rules found for PbZrOB '/
/

resemble those governing the ferroelectric crystals BaTiO3 and PbTiO5.
It would be usgeful to investigate PbZr05 uader pressure. There are
T tables.
ASSOCIATION: Fiziko-khimicheSKiy institut im. L. Ya. Karpova, Moskva
(Physicochemical Institute imeni L. Ya. Karpov, Moacow)
* SUBMITTED: July 9, 1962
Card 3/3
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S/070/62/007/C01/002/022
E032/E314

24,7 /00 (15 3. /454)

AUTHORS - Lyubimov, V.N . Venevtsev Yu N and Zhdanov G S
TITLE: Internal electric firelds 1n NdTaOB and LdTlO%
crystals -
PERIODICAL Kristallografiya v. 7. no. 1. 1962. 12 - 19
TEXT The aim of the present calculations was to obtain
some information on the electrical properties of the above
crystals It :s stated that they have not been extensively

investigated and that the published information 1s to some
extent conflicting. Thus. G A. Smolenskiy (Ref. 1 - Dokl AN
SSSR, 85, 985, 1952; Ref.2 - Zh tekhn. fiz.. 20. 1537. 1950

and Ref. 3 - Dokl AN SSSR. 70. 405. 1950) reported that CdTLO_5

was a ferro-electric with a Curie point at 50 - 60 OK, while
J.K. Hulm, B.T. Matthias and E.A. Long (Ref. 4 - Phys. Rev..
79. 885. 1950) did not find rhese properties. According to the
experimental results of BT Matthias (Ref 5 - Amer-Phys.Soc
24 . 28 1949 and Ref. 6 - Phys Rev 75 1771 1949) , NaTaO_5

should be regardedas a ferro-electric while V. A Isupov
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(Ref 8 - Izv. AN SSSR Ser (f1z 22 1504, 1958) describes 1t
as”qua51-ferro-electrldﬁ In order to resolve these difficulties
the present authors calculate the internal electric firelds of the
above structures at roo.a temperature Use 1s made of a modified
form of Eq. (10) 1n the paper by S F Solov yev., Yu.V Venevtsev
and G S, Zhdanov (Ref. 10 - Kristallografiya, 5 1960 718) 1in
order to abbreviate the calculations The structural coefficimts

of CdTiO3 were calculated by P.P. Ewald s method (Ref. 11 -

Ann Phys.. 64 253 1921) using the Strela computer. Each
structural coefficient was determined to four decimal places-
The procedure used by the authors enabled them to reduce the
number of points for which the coefficients had to be evaluated
from 34 to 15. There are 9 structural coefficients for each

of these 15 points Of the resulting total number of 135 there
are 74 which are equal to zero The authors have used this
theory to calculate the dipole moment of the superstructure

cell and found 1ts antiparallel components The dipole moment
and the contribution of 1ons to the spontaneous polarization

Card 2/9%
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. , , -18 . i )
are given (in units of 10 . ESU) in Table 5. The internal
fields (in units of lO-8 V/cm), the spontaneous polarization
and the structural distortion of various crystals of type
ABO3 are given in Table 6. It is stated that further carful

studies of the structural, dielectric and other characteristics
of these substances are necessary. Acknowledgments are expressed
to 5.P. Solov'yev for advice and T.A. Osipova for evaluating the
structural sums. There are 6 tables and 17 references:

10 Soviet-bloc and 7 non-Soviet-bloc. The four latest English-
language references are: Ref. 4% (quoted in text); Ref. 7 -

H.F. Kay, J.L. Miles - Acta crystallogr., 10, 213, 1957;

Ref. 12 - H.F. Kay, P.C. Baily - Acta crystallogr., 10, 219, 1957
and Ref. 15 - J.R. Tessman, A.H. Kahn, W. Shockley - Phys. Rev.,
92, 890, 1953.

ASSOCIATION: Fiziko-khimicheskiy institut im. L.Ya. Karpova
(Physicochemical Institute im. L.Ya. Karpov)
SUBMITTED: February 15, 1961
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AUTHOUS: Lyubimov, V.N., Venevtsev, Yu.N.

TITLE: The formation of dipole configurations in certain
structures with special dielectric properties

PERIODIC\L: Kristallografiya, V.7, no.5, 1962, 793-79%4

TEXT: \. Jaskiewicz and H. Konwent (Bull. Acad. polon. Sei. Cl.
111, v.9, 1961, 553) have examined the process of the formation
of dipole structure 1in perovskites (ABO3), although not entirely
successfully. An attack on the structure of WO3 (Reog-type)
proves simpler. Herec, either the W or the O ions can be
ferroelectrically active and the method of trial and error is
practicable. For the case where the W- ion is active and the
dipolar structure is formed because, as a result of the thermal
oscillations, the W ion in one cell possesses an initial dipole
(0,0,m,}, the field, acting on W ions in neighbouring cells, can
be determined by the above method. This gives the case of
tetragonal WOs3 consisting of chains of pseudocubic cells, where
in each chain the polarization of the cells is directed in one way
and in the neighbouring chain oppositely This is the simplest
Card 1/2
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configuration known for WOs ., The method cannot be pursued

further to give other configurations but some results can be . /
obtained for the NH4C1l and NH4Br structures (where the halide 1ons

are active), These are found to be antiferroelectric. The _//
method is only confirmatory and does not disclose new -
information.

ASSOCIATION: Fiziko-khimicheskiy institut im., L.Ya.Karpova
(Physico-chemical Institute imeni L.Ya.Karpov)

SUBMITTED: February 21, 1962
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= /E435
AUTHGRS Lyubimov, V.5, Yenevisev, Yu.N., Kovranskaya, Ye.Yu. E
TITLL: Falenlation of the vradients of the electric ficid in

1onic crvstais

VERICOICAL: aristallografiva, v.7, no.t, 1962, 949..952

TCOXT: It has besn shown . ran et al. Helv., phys. acta, v.34,
1961, 391) that the contributicn ol 584 of the multipolarity
of the jons to the fietd era-dient may vrcatly exceed that, bEp'
of the polint charges. ihi1s e¢finct would be expected to be

particularly great for ferrcerecrrics with dipole structures,

The authors' formula !tsristasiocr. v,7, no,2, 1962, 229-233%) for
calculating 5L in a dipoele structure 1s now applied to the
tetragonal BaTiOx (or the cenerai perovskite ABO;). The structure
sums were calculated on the “lansk’ computer, The dipolar
contribution tou ZE of any ate dees not eﬁceed 0.7 x 10’ cgsu

and is normally between ¢ .7 wnd w5 X 1ot The true effective
charges may, however, differ fran those assumed by 20 to 30,

~

(Assumed ey = +1; epg = -2, eg, = egyp = -1)

Card 1/2
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If so, then Lhe centributy e ooy, Yand I atoms to E will not
be Zero'and there willlhw Al g, contribution of the order of
3By = approx 0.5 x |¢glh cusa, Fororhe ox¥gen ions the charge
contribution eXcewvds the dipalag “ontribution, Inasmuch as the

electronic dipoies have the Tuncogan. o effective charges .ngqg
their valyes are only APETON At ey Known, theip contributijon to

the dipole structure cannav e talcnlated Accurately, The
dynamic Corrections to the Cffvetjve charges can be calculatad,
For the oxygen this 14" o . .. _ avirox 4 x 1g-10 cgsu, For the

Ti the €orrection is Slentticantiv lage and is about 0.1 e
and the force acting on thae Cliar oo “reatly exceeds that acting on

the dipole. This gives LrEGUNgs Lo treating the movement of the -
ferroelectric ion ay that 2! a puint charge and not of a dipole.
For the other ionsg the forceg are of the same order, For

calculatlng the fieldg at the nacle; {or nuclear quadrupole
resonance, noesshauer effect e dtantum mechanical methods are
Necessary to Calculate the Sternhamer constant Y ~ which must

be included, There isg 1 table,
ASS50CIATION : Fiziko-khimicheskxy inatitut im, L.Ya.Karpova(Physico-
SUBMITTED March 27, 1962 chemical Institute jim, L.Ya.Karpav)
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AUTHOR: Lyubimov, V. N.

TITLE: Spatial symmetry of e.eciric and magnetic dipole structures
PERIODICAL: Fizika tverdogo tels, v. 9, no. 3, 1963, 951-953

TEAT: The possibilities of a coordination of crystal symmetry groups and
dipole structural symmetry are invcgc'juted Tnhe elementary dipole
structure is characterized ty the eiectric polarization vector (electric
dipole structure) and by the magnetic pol ‘arization vector or the spin
vector (maignetic dipole structure). :nalysis of all 230 symmetry groups
shows tnat there are groups whicrn always fit the definition of the dipole
structure symmetries, independent of tre arrangement and number of
particles. All the 68 space grounv of the 13 pyroelectric classes plus
the 17 groups Dg-5,9’ D2’4’7’8, D; 6 32’5, ’1‘4’b describve exclusively
electric dipole structures. oSolely magnetic dipole structures are
described by all the 44 spsce groups of the 12 pyromagnetic classes plus
=547 ..—1“!,12,15,’1‘)-17,?9,21,22

. 2

- N D
the following 59 groups: 2, vovg,
Card 1/2
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Spatial symmetry of eleciric ani ... 5152/B8180

6-12 14"16’ i6, 27 504)716 «,7’()’6112 4,12 3'6 3v416 2,3
D2h ’: . P [} 04 'y ’ L)?.d [ 3 ’ 05‘1 ] D6 []
sz, T4'5, TZ’7, and Ti. The 24 s:ace JZrouds bclonging to the 6 classes

having commonly pyroelectric and pryromagnetic properties always have
structures corresponding to eleciric and magretic dipoles et the same

time.
. Ya. Farpcva, loskva
{

ASSOCIATION: Fiziko-knimicheuskiy vitut im. L
4yte izmerni L. Ya. Xarpov, Moscow)

;
(Physicochemical Instiy
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0. 3, 1963, 313418 : ’
up, . Space grows, . dipole strusturs, rondipols strusture, |
1structure . ol o0 T L

oun thet of all the 230 spacs symistry groups in crystals, -

oi¢;dipczéycfysta111nézstrugzures_gxéluaiyely; 103 describe axial- -~ -

_structures exclusively, and 66 describe structures that are exclusively one:

‘dimensional’polar ‘and axial dipolar. - The presentation-is based on defined prop-
ies : nfigurations of “the various. groups, and the results derive from un

> date.’ The authors discuss the crystallographic conditions
ealization Oif‘:n_dndipgjl_e'-st_ruéttirc_;iﬁ'D:i:p,ble"-‘structure, in their
rdy is-uniquely determinad by ‘point:symmetry only 4n pyroeleciric. -

s ‘clasges, -_anq;fndz_xdipqlé;-is’c,ruci_:uijﬁg'isj_iiniqm;-l}hdet,exfmincdgo:ﬂ—y in. |
1 all remaining clessss the assignient of & “point - K
uate,  Dipole strusture is uniquely determined by space groups - -

3. refér ,to-that;‘_.cgt‘egory_fof ‘groups desoribing dipole structure
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